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© An automotive typo electric beeter. 

A quick warm-up heat exchanger for use in the air duct (10) 
fa motor vehicle, consisting of pairs of spaced outer and inner 
heat conducting plates (12,14) separated by and joined to thin 
sheet metal corrugated and lowered finned secondary heat 
transfer members (16), and at central primary heat core 
sandwiched between the inner plates, the core including PTC 
(positive temperature coefficient) electrical heater elements 
(25) that are self-regulating In output temperature level and 
connected through the inner plates (14) to the vehicle electrical 
system so that when energized, «pon turning on of the vehicle 
ignition system, a primary source of boat is quickty transferred 
to the inner plates (14) and therefrom to the large surface area 
of the louvered finned mentors. (16) for secondary heat 
transfer to the duct air passing twough the pockets (20) formed 
in the corrugated members and fee started louvered openings 
(23) in the finned members 
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AN AUTOMOTIVE TYPE ELECTRIC HEATH! 
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This Invention relates to an automotive type 
electric heater. 

The use of PTCs as heater elements per se is a 
well-known expedient ft Is a characteristic of a PTC 
heater that its Internal resistance vanes directfy with 
the skin temperature of the element from a 
predetermined switch point The change in the 
Infernal resistance, however, it not a4neor function 
of the element's internal temperature- Wrren the PTC 
heater is electrically energized, the Joule heat causes 
rapid self-heating of the PTC element The heater 
resistance remains almost constant as ft heats from 
room temperature. It increases as the PTC tempera- 
ture nears the switching temperature; or desired 
upper Omit at which point the resistance Increases 
starpfy.That is, a very high impedance to current 
flow is obtained at high internal temperatures. The 
PTC has the ability to maintain a high maximum 
temperature and, therefore, there is no need for a 
cut-off mermostat 

Wfth the above characteristics, jfwjj g PB , the PTC 

provides heat when energized. 

PTC heater elements have been used widely for 
such things as food warming trays* for radiator 
constructions, and other uses. For exaraple, Hofer et 
al, U.S. 4,352,008, shows the use of a PIC element in 
combination with radiator fins for the transfer of heat 
by convection to the air surrounding the radiator. 

Kauerth, US. 4.327.82. Pirotte. US. 4*147,927, and 
Varm BokestaJ et at U.S. 4,104.509. aU disclose 
electrical resistance type heating elements having a 
PTC at their center. 

Habata et at U.S. 4,482.801. Roller et ai. 
US, 4,331,860, and Meixner, US. 43&JB61. also 
describe the use of PTC elements as beaters. 

None of the above references, however, mention 
the use of the PTC heater as a primary heat 
exchange source, and thin sheet metal fins that are 
perse louvered for effective secondly surface heat 
exchange. 

Brzuszek et al, US. 3,742.192, shows a heater 
consisting of a rod with laterally extenfing spaced 
fins for transfer of heat to the air dc u taftt g between 
the fins, such as in a space healer for heated 
dweJfings. The heater element however. Is not a PTC 
and the current therefore, must be manually 
regulated. Also, there is no suggestion of the use of 
corrugated and louvered fins for effective secondary 
heat exchange supplemental to the use of a PTC 
heater for primary heat exchange. 

Horsma, UJS. 4,314,145 and US. 42*6,468. and 
Leary et al, U.S. 4,425,497, illustrate fe use of PTC 
elements surrounded by insulation to protect 
against the loss of heat 

Real. U.S. 4,501,321. shows a charge air cooler 
consisting of a number of enclosed corrugated heat 
exchange fins defining air or fluid operaogs. No PTC 
heater element Is shown or described in connection 
with this device, nor are the fins per se louvered for 
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air turbulence and greater heat transfer surface area. 

GB 2 076 270 A. Oshima et al, shows an air heating 
device with spaced metal heat radiating surfaces 
projecting from opposite sides of flat PTC heating 
elements. No secondary heat radiating fins that are 
arranged in a corrugated manner and also louvered 
are provided for developing turbulence to the air and 
an increased heat -transfer -surface-area^ - 

Seisakusho et at Japanese Patent 54-115440 
shows a corrugated PTC resistor element enclosed 
by plates having holes for air exit; however, the 
corrugated PTCs are not themselves louvered for 
producing turbulence to the air flow and Increased 
heat transfer surface area. 

It is. therefore, a primary object of the invention to 
provide a quick warm-up typo electrical heater that is 
relatively simple In construction and inexpensive to 
manufacture and yet one that makes use of primary 
and secondary heat transfer surfaces for the 
exchange of heat to air in the heater duct of an 
autonSflyja : J^^ v@Mq|B to isram ^ some qutekty 
and efficiently. 

of example with reference to the accompanying 
drawings in which:- 

Figure 1 Is a perspective view of a heat 

exchanger embodying the Invention installed in 

the heat duct of a motor vehicle; 
Figure 2 is an enlarged cross-sectional view 

of the heat exchanger per se embodying the 

invention; and 
Figure 3 is a prospective view of a portion of 

the heat exchanger shown in Figure 2. 
As stated previously, the invention is for use in an 
automotive type installation, preferably in the air duct 
outlet to the passenger compartment The heat 
exchanger as shown is of a box-like structure 
positioned crosswise m the duct 10 so that ail of the 
air passing through the duct must flow through the 
heater element 

More specifcafly, the heat exchanger is defined 
by a pair of spaced parallel outer metal plates 12 
spaced from a a pair of Inner parallel spaced plates 
14 by a laterally extending finned member 16. The 
fins in this case are defined by a laterally corrugated 
thin piece of sheet metal having the apices 18 of the 
fins soldered to the outer and inner plates 12 and 14 
to which it Is connected. This thereby defines 
contiguous cefluteHfoe openings 20 that extend 
parallel to the air flow for passage of the duct air 
therethrough to be warmed In a manner to be 
descrfoed. Additionally, as seen both In Figures 2 
and 3, each of the metal fin walls 21 defining a side of 
the cellular openings 20 is itself formed with a 
multitude of louvers 22 defining slanted air flow 
turbulence openings 23 through which the air flows 
at an angle. As shown, the louvers are slanted at an 
angle of approximately 45° to the axis of the cellular 
opening, with half of the louvers angled In one 
direction, the remaining half in the other, with a 
straight partition between. This construction pro- 
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vkJes two advantages, ft not only increases the 
surface area for greater secondary heat transfer by 
the air passing over both sides of tie louvers, but 
also creates turbulent flow of the afr streams by the 
flow through one side coikfJng w&h that from the 5 
other side of the ceDuJar opening, for further 
Increased heat transfer. 

Connecting the Inner plates 14 and sandwiched 
between to define a primary heat core structure are 
a number of spaced positive tempeifature coefficient 16 
(PTC) clsc-fflce electrical heater elements or pteS, 
the c ri aracte il sUus -of which have been described 
previously. Electrical power to the FTC elements Is 
provided through the Inner parafe* plates 14 by 
means of electrical connections M. as shown. 15 

Completing the construction, a sheet of insulating 
material 27 is wrapped cinc umfe r e nfefly around the 
heal exchanger between outer plates 12 and the 
inner wall 28 defining the opening of duct 10, to 
provide the most effective heat exchange between 20 
the PTC elements and fins and the focoming air In 
the duct 

The operation is believed to be dear from the 
above and a considera ti on of the ^fcawtngs. Mow- 
e^ In brief, the be 25 

Is turned on. Therefore, upon the ' application of 
electrical power, the PTC elements w*l immediately 
heat internally and quteWy pass this source of 30 
primary heat to the inner paralel plates 14. The rapid 
warming of these plates win then quickly be 
transferred to the large or lengthy surface area of the 
louvered fins of the thin corrugated member 16. 
There then is a secondary heat exchange with the air 35 
contacting the large surface area of the fins as it 
passes through not only each opening 20 but also 
through the louvers 22 with the air streams colliding 
to provide warm-up of the air at a fast rate. 

From the foregoing, it wffl be seen that there is 40 
proved a combination of a quick warm-up of a 
primary surface of the heat e xchan ge r by the use of 
PTC heater elements, and an effective secondary 
heat exchange through the use of a corrugated heat 
exchange member, the fins of which are also 45 
louvered for the passage of air sfctewise there- 
through at an angle to provide a large heat transfer 
surface area as well as turbulent flow to transfer heat 
at a fast rate to the air. 

Whie the invention has been shown and de- so 
scribed In Its preferred embodiment, ft will be clear 
to those skilled in the arts to which ft pertains that 
many changes and motfficatibns may be made 
thereto without departing from the scope of the 
invention. For example, while the Invention has been 55 
described and shown as a heat exchanger of a 
box-eke construction, ft wOl be cfearttiat the shape 
could be modified for use In a drcufar duct to 
conform to the geometric figure of the duct. Further, 
if it were desired to install the heat exchanger in the 60 
large air handling case of the vehfcte, several of the 
units could be grouped together to provide the 
proper size and heat output It wSI also be seen that 
a single longrtudmaDy extending PTC element could 
be used in place of several spaced disc Ike PTC 65 



elements, without departing from the scope of the 
invention. 



Claims 

1. An automotive type electric heater 1 for use 
In the heater air duct of a vehicle comprising a 
heat exchanger adapted to be positioned 
crosswise in an air duct (10) for the flow of the 
ah- therethrough/the exchanger having spaced 
pairs of outer and inner substantially parallel 
heat conducing plates (12.14). thin corrugated 
metal sheet type finned members (16) secured 
at their outer and Inner edges respectively to 
the out*r and Inner plates (12,14) of each pair 
providing a lengthy surface area for the second- 
ary exchange of heat therefrom and defining 
contiguous ceiutar-iike air pockets (20) bet- 
ween the plates for the flow of duct air through 
the pockets, each of the finned members (16) 
being louvered for the width of the pockets to 
provide slanted openings (g$ for the pas^sge 
^J* 1**f^ jx»dffits 

slo^ofthe<5el^ 

one another to provide turbulence and faster 
heat transfer from the metal finned members 
(16), and a primary heat core structure consist- 
ing of self Imfting output temperture electric 
heater means (25) sandwiched between and 
connected to the inner plates (14) to quickly 
heat the same when electrically energized, the 
heat being transferred therefrom to the large 
surface area of the louvered finned members 
(16) for exchange with the duct air to warm the 
same passing through the pockets. 

2. A heater as claimed In Claim 1, including 
insulation means circumferentiaiiy enclosing 
the heat exchanger. 

3. A heater as claimed in Claim 1 or 2, wherein 
the heater means includes a positive tempera- 
ture coefficient self output temperature regulat- 
ing element, tine finned member louvers being 
slanted in different directions over the width of 
each finned member to collide air flow streams 
flowing through the louvered openings. 

4. An electric heater for use in the air duct of a 
motor vehicle heater system comprising a heat 
exchanger adapted to be positioned crosswise 
in the duct (10) and having spaced outer and 
inner laterally extending heat conducting plates 
(12,14) a tfctn sheet metal laterally corrugated 
louvered member connecting the plates defin- 
ing heat transfer fins (16) forming longitudinal 
ceOular air pockets (20) for the passage of duct 
air therethrough, each of the finned members 
(16) being louvered over the extent of the 
pockets to provide slanted openings (23) for 
the passage of air therethrough from the 
cellular pockets (20), the air streams flowing 
through opposite sides of the cellular pockets 
(20) colliding with the one another to provide 
turbulence and faster heat transfer from the 
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fcned members (16), and an electric PIC 
fiposffive temperture coefficient) self output 
temperature Bmftfrig heater element (25) se- 
cured to the Enner plate (14) tnwarcfly thereof, 
teoperablftyoftheheteretemerit^quicWy 5 
provkfing a primary source of heat to the inner 
plate (14) up to the output temperature far* of 
the PTC element (25) for transfer of heat 
ffierefromtothe large surface area of the finned 
members (16) for secondary heat exchange 10 
«Ah the air passing thereagainst throucji the 
pockets (20) and through the started tower 
openings (23). 

6L An electric heater as claimed in Ctafcn 4, 
fadudmg bisulation wrapped around the heat 15 
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